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of Claims; 



The following lifting of claims replaces all prior versions 

• • * 

* ■ 
of claims in the application: 

* ■ ■ 

■ • • * m 

• * * I 

1*2 . (Cancelled). 

... , 

I /£. . (Currently :amended) The adaptor of Cloi - ci- ly further 

> 1 1 

bompr - ioing; An adapter for coupling a sensor to a fluid line . 
(having at least a first opening) therein, the adapter 

• * 

comprising: 

■ i * * 

an adapter block, haying a first; fluid channel r a first 
input port., and a: first output port; 

a retainer plate coupled to _the adapter, block; the^retainer 

mm * , " ' * * 

plate haying at. .least a first opening, therethrough k 

a first, diaphragm having a £irst membrane portion and a 
first rim portion Surrounding the first membrarie^portion, the 

— — m m* tit W l W ji y " I I ' ll 1 " ' i n « ■ i -Ammfm ,.. ■■ iil H l T l . fc ■ i pypjy y M^i — 

first membrane portion positi oned .within the retaine r plate 
first opening and the rim portion positioned between, at least 
the adafrter block arid /the retainer-plate, 

wherein the first diaphragm is held in place, by a 
compression force exerted between .the adapter, block and„,the 
retainer plate.;. 

a second fluid channel, a second input port/ and a second 

• > 

output port fonried in the adapter block; 

a second opening formed through the. retainer plate; and 
• a -second diaphragm having a second membrane portion and a 
second rim portion surrounding the second membrane, portion, the 
second membrane portion positioned within the retainer plate 

♦ • 

second opening and the second rim portion positioned between at 
least the adapter block and the retainer plate, 
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• • 4 • I 

wherein the second diaphragm. Is held in place by a 

• i 

compression force exerted between the adapter block' and the 
retainer plate. 

• ( ■ 

.{Origipirl) The adapter pf Claim jt, further comprising: 
a aecdnd spacer element coupled within the second output 

. . "...port; the second spacer element, having n third fluid channel 

< • . * 

including a. third input port and a third output port/ the third 

■ input port in fluid communication with the' second fluid channel 

• • * . ■. . * 

• 3hd the second output port adapted for coupling with a sensor. 

• * • •. . ' . * • ■ 

. ' • * • . v ' ■ . 

\. ' ' : : ' / 9 

Z (Currently amehded) the adapter of Claim i jf, Wherein, the 

first diaphragm is formed of the same material as. thk adapter. 

s . . : • . . ■ ■ - . mm 

. blpck. . 

. . • . • » . . . . . 

r • • • . . ^> • . 

. H ^ ' (Qrigihal).,' The .ad^pte* of Claim wherein: 

*• * ■ ■ 
•the' fir,st membrane includes' a £l\ir41 r ity of . convolutions on 

bne or more surf aces thereof . . 

*; . • • ;. . • • ' 4 . 

■ • *»«.**.• 

' ,♦ • • ■ * ■. * • J ■ s" . " * ■ 

3 X* (Original) The adapter of Claim j, wherein. the second 

diaphragm is formed of the same material • a'$ the adapter block. . 

• • * • * 

O ff* (Original) The- adapter of Claim if, whereiii: 

''"•*•.*•. . 
. the secppd membrane includes a, plurality cf convolutions on 

pne bx more surfaces thereof. 

- 

• • • 

*y (Currently amended) . The adapter of Claim wherein the 

' ftrst diaphragm is forced of different material than the a^da^pter 
Block*- 
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5 ^itf. (Original) the adapter of Claim if, wherein the second 
diaphragm is formed of different material than the adapter 

* ■ 

block, 

* 

^ jtff! (Currently amended)* The adapter of Claim i ^wherein: 
the fluid line includes a fluid input port and a fluid 
output port and a fiow bore extending from the fluid input pott 

* 

• to th£ fluid output port. 

. * 

» 

• " T 

/ O (Original) The adapter of Claim yC .wherein: 

the flow bore of the fluid line includes an. integral flow 

# 

orifice v 

(Original) The adapter of .Claim H wherein.: 
the flow bote of the fluid line includes an integral flow 
Venturis 



J 

?/ 

I L y^. (Original) The . adapter of Claim Ja wherein r 

* * * 

the bore of the fluid line is. a substantially straight 



bore . 



n ( 

»/ (Currently amended) The adapter of Claim % Y wherein:, 

the one or more membranes includes a plurality of 
convolutions on. one or .more surfaces thereof. 



16. (Cancelled) . 



• f yf< .(Currently amended) An adapter for coupling a ?ensor to a 
fluid system; comprising: 

a fluid line including a fluid input port, a fiuid output 
port, and a flow bore extending from the fluid input port to .the 

* 
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» * * ■ 

fluid output port, the fluid line further including at loaofr a 
first opening extending from the flow bore to a surface of the 
fluid line .between the, fluid , input port and fluid output port 
thorbofr ; 

an isolator block having at ioaofe a first' cavity and having 
a second cavity formed in a surface,. o.f the isolator block 
therein , whe rein the surface of , the, isolator block is coupled to 
the s urface of the fluid line such that a**4 the second Cavity is 
in fluid corraniinicatibn with the adapted "for: - f luldl - y ■ ooupiing ■ to 

» ■ 

* first opening ih the fluid line; and 

» * • 

a first flexible membrane integrally formed in ao port of 
the isolator block and physically separating the. first cavity 

* * 

from the second cavity , wherein, the first flexible membrane 
transfers a -pressure bet ween .the second cavity and first , cavity ,. 

18. (Cancelled) , \ 

(Currently amended) The adapter of Claim 34 "^f wherein: 

» 

the first flexible membrane is integrally molded with the 
isolator block. 

// 

' v f/f. (Currently amended) The adapter Of Claim 44 2^ wherein : 

the first flexible membrane is .integrally machined into the 
. isolator .block, 

* * 

» • 

(Currently amended) The apparatus of Claim V[ wherein: 
the first flexible membrane includes a plurality of 
convolutions on one or more surfaces thereof. 

* 

pi. (Cancelled) / 
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/? ^ (Currently amended) The adaptey of Claim 3* yf wherein:. 

i 

4 ft 

the flow bore, of the flpid line • includes an Integral flow 

■ ■ 

orifice. 

% ■ 

w * * 

/ / £4\ (Currently amended) The adapter of Claim ^ wherein: 
the flow bore of the fluid line includes an ijjtegrat flow 



venturi. 



2-^ (Currently amended) The adapter of Claim & £f wherein: 

the flow box? of the fluid line is a substantially: straight 

bore> 



(Cancelled) , 



fsf* (.Currently amended) The adapter of Claim 4$ Tnl further 
. comprising:' 

a third cavity and. a fourth cavity formed, in the isolator. 

. block, the fourth ' cavity adapted fot fluidly coupling to & 

' second opening in the fluid line; and 

a second membrane integrally! formed as part of the isolator 

■ « * • * 

. block and physically separating the third cavity arid the fourth 

• * ■ 

cavity". . 

•. . * » 

. Li . 

~2-l~ ptf. (Original) The adapter of Claim ?f wherein:. 

■ « 

the second membrane is integrally molded with the. isolator 

* ■ 4 

block. 

■ 

■ ■ . 

£-> fi. (Original) the apparatus of Claim 2-7 wherein: 

the second membrane is integrally machined into the. 
isolator block* J 



i of 21 

PACE 8tt3» RCVD AT tyi7/2004 3^0:40 PM(E?stefn OayOpM Timei t $VRAJa»T0^XRF-1/2 • OfilS:8m306 • CS©: • DURATION 0inw$):DM5 



05/17/2004 12:57 FAX Quarles & Bra<ly. @0i0 

• * 

0SPTO SN? 10/042/511 
Bischoff et. al- . 

Reply to Office Action- 'matted March 9, 2004 

(Original) The adapter of Claim: Vf wherein: 

* * ■ • * 

the second membrane includes a plurality of convolutions on 

. • * • * * * 

one or more' surface^ thereof . • 

■ 

.31, (Cancelled). 




(Currently amended) An adapter for* coupling a sensor to a 
. fluid system> comprising: 

a fluid li.rie including a -fluid input, port, a fluid output 

.port, and a flow bore extending from the fluid input pbrt to the . 

. . • • • » ■ ■ 

fluid outjput p'O'rt, the fluid jine further including at leagfr a *' 
fitst opening:/ extending from the flow bore to a surface of the 
fluid lifte between, the fluid input _ port and fluid outpiit. 'port 
thereof ; 

an isolator bloclc baVihg. at< lboafe - £ first cavity and having 
a second cavity formed ift .sLsurif ace .of the isolator b lock 
therein , whefeiti the, surface of the isolator block:.. is coupled, to 
the surface of, the fluid line such that .a*& the second cavity is ■ 
. in , fluid cjoiTOunication wi^^ the adapted- fox 1 f luidly> doupiing-:t,o 
^ first opening ,ift the= fluiy. line; ' 

a first iiieihbrane int pgr ally fortned in part of the . 
isolator block and .physically separating 'the first' Cavity £#om 
the second cavit y,,,, whereir\,the firai .membrane transfers a 
pressure between the .Sec ond cavity and first cavity; 

a first spacer element having one 02 more openings 

* 

extending therethrough from a first surface to a second surface, 

. • « ■ « * 

the first spacer element coupled within the first cavity such 
that one of its. £irst and second surfaces is positioned 

* * 

proximate the fir^st membrane; and 

a sensor in fluid communication- with one of the openings in* 
the first spacer element. 
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£5. (Original) The adapter of Claim wherein: 

the f irst membrane is integrally molded with the isolator ' 

> * 

blocks 

j r 

2 7 ^4. (Original) The adapter of Claim, id. wherein : 

1 » ■ 

the first membrane is integrally machined into the isolator 

• • ■ 

block. 

the first membrane includes a plurality of convolutions oh 
one or more surf aces thereof; 

Z-l yt>. (Original) The adapter of Claim 32* wherein: 

, * 

the sensor comprises a i>#es9ure* sensor. 

■ 1 

• ■ 

- 

* 

37. (Cancelled), 

■ 

zr 

JO y( y (Original) The adapter of Claim. %f wherein: 

• * * ■ 

the flow bore of the fluid- line includes an integral flow : ' 
orifice, ... 

yi, .(Original) The adapter of Claim ?rf wherein: 

the flow bore of th$ fluid line includes an integral flow 
Venturis ■ 

* ■ 

\Xf~ (Original) The adapter of Claim |/ wherein: 

the -flow bore of the fluid line is a substantially straight 

bore; 



(Original) The adapter of claim & wherein,: 
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another one of the first and second openings of the first • 
. spacer element is a fill port for inserting a pressure ' 

transmission fluid. 

« 

■ 2LJ — • .' 
^y ^.. (Original) The adapter of Claim ■ further comprising : 

a third cavity and a- fourth cavity forced in the isolator 
block, the fourth cavity adapted for fluidjy coupling to a 
sefcond opening in the fluid line; and 

a second membrane integrally formed as 4 part of the isolator 
block ahd physically separating the third cavity and the fourth 
cavity* 

• ... . 

437. (Origiftai) The adapter, df "Claim t£ wherein: . 

r * • ■ 

the second membrane is integrally molded with the isolator 

* * 

block. ' 

. /^ (Original) The adapter of Claim At where . 

■ • . • 

the second membrane' is integrally machined into the 

■ * 

. isolator block. 

5 / 45. (Original) The adapter of Claim fJT wherein; 

the second membrane includes a plurality of convolutions on 

■ r 

one or more surfaces thereof. 



♦ 

6< (Original) The adapter of Claim further comprising: 
a second spacer element having one or more openings 
extending therethrough from a, third surf kce to a fourth surface, 

* » B 

the second spacer, element coupled within the third cavity such 
that one: of its third and fpurth surfaces is positioned 
proximate the second membrane, 
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wherein the sensor is in fluid communication with one of 
the openings in the second spacer element. 

f 0 ! Vf. (Original.) Ah apparatus fpr sensing, one or more physical 
characteristics. of a fluid, comprising: . 

* ■ * 

a fluid line including a fluid input 'port; a fluid output 

• * • • • 

ppirt* and a flow .bore extending from the fluid input port tp the 
fluid output. port/ the fluid line further including a first • 
opening and a second " opening spaced apart from the first 
opening, each of the first and second openings extending from 

the flow bore to a surface thereof 

.... — 

an isblator block having at least a fi.rst cavity, a second 
cavity, a third cavity and a fourth cavity iormed "therein, th$ 
second cavity and fourth cavity, each adapted for fluidly 
. coupling. to the first opening and a second opening/ 

■ • m 

respectively/, in the, fluid line; 

a first membrane integrally formed as part of the isolator 
block ahd physically separating the first cavity from the. second 

* * , * ■ * 

cavity; * 

*« • 

a second membrane integrally forrtie.d.ag part of the isolator 
block and physically separating the third cavjtty front the fourth 
cavity; 

a first spacer eiefiient having one of more openings 

extending therethrough from a first. surface to a second surface, • 

the first spacer element coupled within the first cavity such . 

that one of its first and second surfaces is positioned 

proximate the first membrane; 
» ■ « 

a second spacer element having one or more openings 

• ■ 

. extending therethrough from' a third surface to a fourth surface, . 
the second spacer element coupled within the third cavity such • 

* » 

• a 
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< * - * 

that one of its third and fourth surfaces is positioned . 

.* 

• ■ . -.'*** 

proximate the second membrane; and 

* * * ■ * * * 

• ■ * * • 

a Sensor- in .fluid conjmunicatiOh with One of the openings in 

• . * • . . - : . .. 

the first spacer element and in fluid communication with one of 

■ ■ . ' ' ■ • ' ' ■ 

the openings in the second spacer Element.. 

• • • . . ' 

■ ■ ' 

'48^63, . {Caric?lied}.. 

* • * • 

■ • . . . 

* ' ... ■ . 

LfO >4l (Gurreiitiy amended) An apparatus for sensing one or more 

physical characteristics of a ; fluid, comprising:. . ' . 

- ... ■ ■ . 

an isolator plate having at least a first cavity formed 

: therein adapted for. flyidiy Coupling to a first opening ir? i" 

fluid line and a second jcaVity formed therein CKtopboi? adapted 

fog .f luidly coupling to a . second' ope.nirig in the fluid line; 

. at least a f isst membrane* integrally f.ormed as part of the 

- • . . ■ . i - » . * 

isolator plate and .positioned 'proximate one end of the first 

." * . ■ *■., » >■■ 

cavity and at le^st a second irtembrane integrally formed as party 

■ m ♦ « i 

. of the .isolator plate and positioned proximate one end of the.! 
• second. cavity; ■• 

/ .;" ■ - • > . / • • . v- «• .. 

an : adapter piate coupled, to 'Hit isolator. plate ; , the adapter 

... ■ • . • . ."■*..•.,* 

* . ■ ■ - • « 

plate having a first fluid channel -having a first, input port in . 

♦ * ■ # y * 

fluid coi^uiiicat ion with the. first meit^r^h.e and a first output 

* * * .***,' 
'port; the adapter plate including' a. third fluid channel haying a 

third input port in fluid ccarrounicatioh with the second membrane 

. * 

* • ■ * * ■ * 

v and a third output port; 

a first spacer element coupled within the first output 
port, the first spacer . element having a. second. fluid channel 
including a second input port in fluid coramunicatlon with, the . 
first -fluid channel and a second output port; 

* * • • 

r 

a second spacer element coupled within the third output 

port, the second spacer' element having .a . fourth fluid channel 

* 

« * •. • « 
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including a fourth input port in fluid communication with the 
third fluid channel and a fourth output port adapted for 
coupling with the senior; and ' 

a sensor in fluid communication With the second output port 
and the fourth output port* 

« 

• • » 

* * * 

(New) An apparatus for sensing a physical stcite of. fluid 
which flows at l^ast fr?m a first point to a second point alphg ' 
a fluid line, comprising: 

an isolator block having a first cavity formed in a surface 
of the isoiator block, wherein the surface of the isolator block 
is coupled to -a surf ace. of the fluid line such that the first 
. cavity i$ disposed over a first opening in the fiuid line which ■ 
is located on the surface of the fluid line between, the fi?$t 

. and second points, of the fiuid line; 

» 

a first membrane formed in the first cavity of the isolator 

■ * * 

block, wherein a pressure from th$ fluid line is transferred 
across the first membrane; and 

a sensor having sl first inlet coupled to a first outlet of 
the isolator block which is connected by a first channel to a 

i r 

. surface of the first membrane opposite ' from the fluid line. ' 

. (New) The apparatus of. claim p5, wherein. the isolator 

biock further includes a second cavity formed in the surface of 

* * • * * 

the isolator block and disposed over a second opejung in the 
fluid iine along the surface of- the fluid Une between the first 
and second points of the fluid line; 

• * 

* 

■ ■ 

(New) The apparatus of claims, further including a 
second membrane formed in the second cavity of the isolator 
block. 



Hip. 
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Wftf. (New) • The apparatus of claim ^ wherein the sensor has a 
second inlet coupled to a second Outlet of the isolator, block • 

■ which is connected by a. second channel to 3 surface of the' 
secoftd membrane opposite* from the fluid line. 

■ • • 

£8. (New) The apparatus of claim ^ further including an 
adaptor block coupled. between, the isolator block and the sensot, 



Hi 



'JW^ (New) The apparatus of claim is", wherein the first surface 
of the isolator ©lock and the surface of the fluid line are' 
substantially flat* 
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